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HE STRIPED CUCUMBER BEETLE is the most 



■l important of all our cucumber inseet pests and 
does serious damage to all forms of eueurbits. It is 
widely distributed cast of the Rocky Mountains and 
is to be found in most fields and gardens. 

The adult striped cucumber beetle is about one- 
fifth of an inch long, yellow, with three stripes run- 
ning lengthwise of the wing-covers. 

The adults, or beetles, attack and injure the plants 
as soon as they appear, even burrowing down to 
meet them before they come above ground. They 
devour the tender stems and leaflets before the plant 
is fairly started, gnaw the older stems and fruits, 
and act as carriers of cucurbit diseases. They work 
rapidly and entire fields may be destroyed in a few 
days. 

The young, known as " worms " or larva;, although 
much less destructive than the beetles, injure the 
plants later in the season by tunneling the roots and 
underground parts of the stems. 

To control this pest and reduce its ravages four 
methods are employed: Preventive measures, the use 
of repellent substances, spraying with arsenical in- 
secticides, and good farm practice. These are de- 
scribed fully on pages 10 to 19 and summarized on 
page 20. 
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APPEARANCE AND NATURE OF INJURY. 
(CONSTANT COMPLAINTS arc received from many farmers and 
^ gardeners of tho ravages of the striped cucumber beetle, our 
mostimportant insoot 
enemy of cucumber, 
melon, squash, pump- 
kin, and related crop 
plants. Thislittloyol- 
low and black striped 
post, known locally 
as "striped bug," 
"melon bug," and by 
other names, attacks 
tho plants early in tho 
season when thoy first 
appear, or ovon before 
thoy have appeared 
above ground. 

Tho principal and 
most obvious injury 
is that done to the 
young plants by tho 
first-appoaring or 
overwintered booties. 
Frequently those boo- 
ties burrow into tho 
ground to moot tho 
plants and afterwards 

devour tho tender Fl0i 1,— Y °un& cucumber plants showing severe and characteristic 
stnmo n „ J 1 « i\ ± injury by adults of the striped cucumber bcctlo at end of roots and 
MOms and loailets in the seed leaves. 

which have not yot fairly started. Tho work of tho beetle on the 
first loaves and stems of cucumber is shown in figure 1. 




i Diabrotlca vlttata Tab.; ordor Coleoptera, family Chrysomolidae. 



4 



Farmers' Bulletin 1038. 



Tho booties aro destructive to older plants by eating the loaves and 
by gnawing away and consuming tho outer tissues and considerable 
portions of tho stems, and still later by devouring tho rinds of the 
fruits and rendering them unmarketable. 

Tho larva;, "worms," or young, aro tho cause of injury later through 
their work underground in tho roots and stems (fig. 2), which thoy 
tunnel from below. Tho larvae, however, aro by no moans as des- 
tructive as tho booties. 

Tho booties cause further mischief by acting as carriers of tho 
bacterial wilt 1 of cueurbits. This is a matter of grave importance 

and has boon tho sub- 
ject of special investi- 
gation by tho Depart- 
ment of Agriculture 
during tho years 1915 
to 1918. Tho booties 
are also carriers of 
cucurbit mosaic. 

Tho underground 
feeding habits of tho 
larva) make it certain 
that more often than 
not tho roots of cu- 
curbits aro being 
honoyoombod with- 
out tho knowledge of 
tho farmer or gar- 
jfiF- I donor, tho outward 

manifestation of thoir 
presence being tho 
wilting of tho loaves 
i and tho failure of the 

plants to develop per- 
fect fruit. Far too 
often tho debility or 
death of the vines through tho work of this insect — tho larva) at the 
roots and tho booties on tho stems near tho ground — is attributed, oven 
by export growers, to wilt, dry weather, or somo other than tho real 
cause. Injury, then, is threefold, due (1) to direct attack by tho bee ties 
on tho plant, (2) indirectly to tho booties as transmitters of diseases, 
and (3) to tho work of tho larva? in destroying tho root system. 




Fia. 2.— Underground stems ol cucumber showing Injury by larvto 
of tho striped cucumber beetle. 



WHAT THE INSECT LOOKS LIKE 

STAGES.' 



IN ITS DIFFERENT 



In tho course of its life this insect passes through four stages of 
development: (1) Tho ogg, (2) tho larva or "worm," (3) tho pupa 
or resting stage, and (4) tho adult or beetle. 



i Bacillus tracheiphilut Erw. Sm. 
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The adult striped cueumber beetle (fig. 3, a) is about one-fifth of 
an ineh long and half as much in width. It is yellow above, with 
black head and black stripes running lengthwise along each wing 
cover, producing the effect of a three-striped back. 'The abdomen 
underneath is blaek but the neck and legs are yellow and the 
antenna?, or feelers, are mostly black. The feet and knees are black. 

The egg (fig. 3, d) is about one-fortieth of an inch in length and 
about half as wide. In color it is bright lemon yellow to orange. 
Its surfaee, as viewed under a high-power microseope, is finely 
sculptured, arranged in hexagonal pits (fig. 3, e). 

The larva (fig. 3, I) is a very slender, white, wormlike creature, 
with dark-brown head and anal plate and lighter brown thoraeie 
plate. When fully matured its length is about three-tenths of an 



Fm. 3.— Striped cucumber beetle: o, Beetle; 6, larva; c, pupa; d, egg; e, sculpture of egg. a, b, c, Much 
enlarged; i, more enlarged; e, highly magnified. 

Fio 4.— Striped cucumber beetle: a, Head ot larva; b, leg of same; c, last segment from side showing 
hind false-leg. All greatly enlarged. 

inch, this being about ten times its width. It is provided in front 
with three pairs of thoraeie or true legs, and behind with an anal 
proleg (hind false-leg). Figure 4 shows the head and thoraeie plate 
(a), a true leg (&), and (c) the anal proleg or hind false-leg and anal 
plate in profile. 

The pupa (fig. 3, c) is of nearly the same eolor as the larva and its 
surfaee is sparsely beset with long spinclike hairs, those on the upper 
surface or baek arising from small but prominent hair-bearing warts. 



The striped cueumber beetle is native to this eountry and inhabits 
all parts of tho United States east of the Rocky Mountains from 
Canada to Mexico. It is not only found wherever eueurbits are 
grown, but it is able to subsist on wild eueurbits and is injurious 
in ovory State and Territory of tho Union where it occurs. The 
approximate distribution is shown in the accompanying map (fig. 5). 




Fig. 3. 



Fig, 4. 



WHERE IT OCCURS. 
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ITS FOOD PLANTS. 



The striped cucumber beetle is nearly always present in the farm 
and garden over an area which embraces nearly tho whole of North 
America, 1 and is by far more common and moro destructive than any 
other cucurbit pest with which tho farmer and gardener havo to 
deal. Hubbard and marrow squashes aro favorite host plants, 
followed by cucumbers and cantaloupes. Other cucurbits, such as 
pumpkins, gourds, summor squashos, watormolons, and chayotes 
aro also injured by tho beotlos and larvae. 

It is not alono in tho field and garden that this insect is trouble- 
some, sinco serious injury is often done in greenhouses by both 
beetles and larvce. 

So far as known, the larvro are restricted in thoir food to cucurbits, 
but tho bootlos attack many other cultivated crops. Among these 
beans are favorites, tho booties ofton congregating in numbers upon 

them, killing the 
leaves and rendering 
tho pods so unsightly 
that thoy aro unmar- 
ketable. Peas aro also 
attacked, as are ripe 
apples, applo blos- 
soms, and tho leaves, 
silk, pollen, and un- 
ripo kernols of corn. 

The beotlos natur- 
ally aro flower feeders 
and may be found on 
the large blossoms of 
tho squash and pumpkin as long as they are in bloom. Notwith- 
standing this, thoy eat nearly evory othor portion of a plant, and 
frequently cause injury to cucurbits by gnawing the rinds of the 
fruit, thus rendering them unfit for market. (Soo figs. 6 and 7.) 

Among wild plants tho booties are partial to the flowers of goldon- 
rod, aster, and sunflower, in late summor and autumn, devouring the 
colorod portions, stamons, pistils, and ray flowers. In the spring 
they froquent the flowers of chokeborry, Junoborry, cherry, and 
relatod plants. They feed freely on the prickly cucumber or wild 
balsam apple,' a plant cultivated for ornament and shade, but also 
a favorito natural food plant of this insect, and on the groat ragweed.' 

' In the Paciflo Statos it is replaced by a very closely related spocies known as the western striped 
eueumbcr beetle (Diabrottca Mvittata Mann.). 
• Mkrampella ( Echlnocystti) lobata. 
» Ambroila trtftda. 




Fio. 5.— Map showing approximate distribution of the striped cucirav 
bor bcetlo in the United States. 
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The bootlos mako thoir first appearance on theso plants in Iowa, 
Indiana, and Wisconsin in lato May and oarly Juno. 

LIFE HISTORY AND HABITS. 

The bootlos are abroad in tho principal trucking soctions in April 
or May, oarlior or later according to locality and climato, foast on 
such flowors as may be in soason, on wild cucumbor, tho groat 
ragwood, and othor vegotation, and whon cucumbors and othor 
cucurbits aro sot out 
attack and injure 
thom in the mannor 
previously doscribod. 

Tho fomalo beotlos 
lay thoir eggs, eithor 
singly or in groups, 
in tho soil about tho 
roots and stoms, fre- 
quently placing thom 
in cracks and crov- 
icos. Tho numbor do- 
posited by a single 
bootlo varios, 1,457 1 
boing tho highost 
numbor obsorved and 
400 or 500 tho avor- 
ago. The eggs hatch 
in from ono to two 
weoks, tho ogg poriod 
boing shortor whon 
tho weather is warm. 

Tho larval poriod is 
passod in oarth that is somowhat moist, about the baso of tho 
stalks, and larva? may bo found within -tho stoms and on tho 
fruit whoro this comos in contaot with tho oarth. This poriod lasts 
from two to five and one-half weeks, according to tomporaturo; 
in July, 1918, at Plymouth, Ind., it lastod throe wooks on an average. 
Henco there is an active stago of this duration in which the larva 
working in numbors have ample time for injuring the roots and 
stems. 

When full grown, just bofore changing to the pupa, tho larva 
contracts and bocomos much stoutor. Larvse observod by tho writor 
in July remained for throo days in this condition, which is tho usual 
warm-weathor quioscent period preceding the change to tho pupa. 




Fiq. 0.— Striped cucumber booties feeding on cucumbers after frost ha3 
killed the foliage. Natural size. 



i Reported by M. R. Smith and J. M. Craig at Plymouth, Ind., August, 1918. 
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In Indiana this preliminary poriod lasts from two to fivo days. 
Tho pupal poriod varios with olimato and season, being from five 
to eight days in longth in warm woathor and somotimos as much as 
two wooks long when it is ooldor. 

Adults of tho now or first gonoration bogin to dovolop as early as 
tho first wook in July and eontinuo to appoar for several weeks 
thoroaftor. Tho first appoaring or ovorwintorod booties bogin to dio 
nt about tho ond of July, so that thoro is somo overlapping of 
tho two gonorations. 
Tho ontiro lifo cyclo eovors from fivo and ono-half to oight weoks, 

but in tropical south- 
orn Texas it may bo 
passod in loss than 
four wooks. In the 
District of Columbia 
it ocoupios about six 
wooks. 

NUMBER OF GENERA- 
TIONS ANNUALLY. 

Only ono gonora- 
tion of the stripod ou- 
oumbor bootlo annu- 
ally has boonobsorvod 
in tho moro northern 

Fiq. 7.— nipo watermelon Injured by striped cucumber beetle. 0 _, , 

Statos. Farthor 

south thoro aro probably two or, oxeoptionally, throo, and in tropical 
Toxas thoro may bo ovon four. In tho Middle Atlantic Statos nowly 
transformed bootlos havo been obsorved from tho second wook in 
July until tho first wook in Octobor. 

HIBERNATION. 

Toward the end of tho soason, during Soptombor and October, in 
tho principal trucking regions, tho booties congregate under the 
vinos and prostrate portions of plants, withered leaves, and aban- 
doned fruits of cucumber, molons, squash, and other cucurbits, 
hundreds of individuals somotimos gathering on a singlo plant. 
Frequently thoy assomblo in groat numbers on melons and eat off 
tho rind. Thoy also attack boans and destroy them for market. 
After feoding freely they sock various places of shelter. 

During tho first cold nights of October tho beetles begin to dis- 
appear in tho District of Columbia, although hibernation may com- 
moneo oarlier. Just when this usually takes plaeo, and where, has 
not been detorminod vory definitely, but it has boon learned during 
tho past two years, in tho throo States of Iowa, Indiana, and Wisconsin, 
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whero this insect has beon under observation, that tho principal 
place of hibernation is along rivor bottoms and in dense woods found 
in such locations. Judging from tho fact that tho beetles aro first 
seen on wild eueumber and on tho great ragweed in sueh locations, 
it is ovident that thoy hibernato in tho vicinity of theso plants. An 
ideal spot for hibernation, where tho insects havo beon found in 
groat numbers, is shown in figure 8. 

NATURAL ENEMIES. 

Tho striped eueumber beetle has at least two important insect 
enemies, and several others have been observed. The adult or 




bcetlo is frequently destroyod by two species of parasitic taehina 
flies which rupture tho abdomen of tho host when they escape. 
Tlie first of theso 1 has been known for many years and is widely 
distributed. Tho second 2 (fig. 9) closely resembles tho former and 
has been detected and described moro recently. Its habits are 
similar. 

Threo kinds of predatory bugs havo been observed attacking the 
bcetlo. Thoy destroy them by inserting their beaks in a vulnerable 
spot and kill thom by injecting a poisonous fluid and by sapping 
their life blood. Two of these 3 are enemies of tho Colorado potato 
beetle. The third species, 4 found rather commonly in this country, 
is smaller than the others. 

1 Celatoria dlabrotlcae Shimer. » Sinea diadema Fab. and Ferillus btoculatus Tab. (f.g. 10). 
1 ChaetopMepi setosa Coq. * Nabit ftru» L. 

104094°— 19—Bull. 1038 2 
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A common kind of ground-bootlo 1 has boon observed ropoatodly 
dostroying tho striped cucumber bcetlo in Indiana, but is not an 

important factor in holding 
this pest in cheek. 

Another enemy, a mito, 3 do- 
velops more frequently when 
tho plants attackod aro grown 
undor glass and especially 
when in cold framos. These 
mites when abundant fasten 
themselves to tho body of the 
bcotle, fondering locomotion 
very difficult, if not impossi bio. 

A numbor of bird onomios 
aro known to food upon tho 
striped cucumber beetle The 
following list has been fur- 
nished by tho Bureau of Bio- 
Fia.O.— A Dy parasite of adult striped cucumber beetles. 1 • 1 ci \t t ii 1 

Mucheniarced. logical Survoy: Nighthawk, 

phcobo, wood pewco, yellow- 
bellied flyoatchor,gray flycatcher, least 
flycatcher, redwingod blackbird, starl- 
ing, ohowink, roso-broastod grosboak, 
black-hcadod grosboak, Carolina wen, 
hermit thrush, robin, and bluobird. 

Two parasitic fungi destroy this bi- 
sect.* 

HOW TO CONTROL THE STRIPED 
CUCUMBER BEETLE. 

PREVENTIVE METHODS. 

Thore is no spocific romody for tho 
striped cucumber beotlo. Diroet ap- 
plications of poisons will destroy 
tho booties when they occur in mod- 
erate numbers but havo not proved 
entirely ofToetivo whon the}' aro 
very abundant; hence, recourso must 
bo had to preventives, dotcrrcnts, 
and cultural methods. 

Sinco tho larvso live in tho roots 
underground, it is difficult if not impossiblo'to destroy them by any 




Fio. 10.— Doublo-eyod assassin bug, a pre- 
dacious enemy of tho striped cucumber 
bcetlo. Much enlarged. 



and main stems, principally 



i Ptcrottichug lucnblandus Say. 
> D'ropodosp., aparasltld. 

• Thoy aro AMarMzium anhopliae Metsch. and Bcauveria globvlifcra Pic. The former attacks the beetles; 
the latter, the larvte. 



The' Striped Cucumber Beetle. 



11 



insecticide or othor substanco which would not at the samo time 
injuro tho plants. 

COVERING YOUNG PLANTS. 

To prevent injury to young plants in tho homo garden early in the 
season coverings aro used. A choap frame may bo made by cutting 
barrol hoops in two so as to form two semicircles which are then placed 
at right angles to oaoh other and the ends inserted into the ground. 
Two strong wiros bont in the form of croquet arches can bo usod for 
this purpose. The frame is covered with gauze or similar material 
of closo mesh so that the beetles can not work through it and is held 
in place by oarth 




Fig. 11.— "Wire cover for protecting plants against thestripod cucumber 
beetle. 



packed about tho 
edges to prevent the 
booties from getting 
under it. It is nec- 
essary to keep the 
plants- covered only 
whilo they are young, 
and tho same cover, 
if proporly cared for, 
may serve a second 
year. Dish covers of 
wire gauze, such as 
aro usod for tho pro- 
tection of food from 
houso flies (fig. 11) servo the same purpose. When removed from 
tho field thoy should bo stored in a dry plaoo, othorwise the gauzo 
soon rusts. 

Tho forms of covering just advised appear to be the ones most 
easily prepared, most available, and most sorvioeable. It is an 
absolute necessity iliat the covering employed should be made to jit tightly 
to the ground at every point to prevent the beetles from burrowing under- 
neath.' Thoso coverings can be used only when the plants aro sown 
in hills. Where ououmbors aro sown in drills, suoh repellents as 
tobacco dust and limo or othor methods of protection aro nooossary. 
Finally, considering all tho difficulties involved in tho uso of coverings, 
a serious ono of which is tho occurrence of sovoro rainstorms, tho 
grower must not oxpeot too much from this method. 

PLANTING AN EXCESS OF SEED. 

If an oxooss of seed is plantod, tho attack of tho boetlos will bo loss 
conoentratod and sovoro,, and after tho first dan gor period is possod 
tho plants in oaoh hill can bo thinned out to tho desired number. 
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A method which has furnished good results in somo regions con* 
sists in planting tho seeds in squares, one each week as shown in the 
t 2 diagram. The first planting (1) is frequently killed, and this 
- may bo tho fate of tho second (2), and somotiinos oven of 
3 4 tho third (3). As long as tho insocts arc seen they nro 
poisoned, and this is continued until a stand of plants is obtainod, as 
it is seldom that all four plantings aro destroyed. 

CLEAN CULTURE AND TRAP PLANTS. 

Injury from this as well as other cucurbit insects will bo prevented 
largely by closor attention to clean methods of cultivation. As soon 
as n crop is harvosted tho vinos and other remnants should bo raked into 
piles, covered with straw or other inflammable material, and burned. 
It is advisable, however, to leave standing hero and there throughout 
tho fields a few plants, such as thoso that might bo desired for seed, 
upon which the insects that have not- boon reached by the fire may 
concentrate. Hero tho booties can bo easily destroyed with a spray 
of strong kerosene emulsion or an arsenical. As traps for tho last or 
hibernating generation, it is woll to plant later or to use later varie- 
ties. If tho beetles aro destroyed at this time with load arsenate or 
other moans, tho numbers for tho ensuing year will bo greatly dimin- 
ished. Tho active cooperation of all melon and cucumber growers 
m the destruction of tho fall brood of booties would accomplish much 
in a fow years. 

Somo exemption from injury may bo secured by growing plants 
which appear earlier than cucurbits and which supply tho booties 
with food; for example, boans in connection with cucumbers, in 
alternate rows. Tho boans aro planted before tho cucumbers, the 
beetles congregate on tho bean plants and, being provided with an 
abundant food supply, aro not forced by hunger to attack tho young 
cucurbits. Late beans, also, attract tho beetles after tho cucurbit 
crop has been made. 

Any cucurbit may bo planted as a trap crop. Early cucurbits, such 
as gourds, planted in tho vicinity of later cucumbers and melons, 
act successfully as traps when tho beetles' aro abundant. Pumpkins 
and squashes planted at any time produce good results. The fact 
that thoy aro moro hardy than other cucurbits makes them especially 
serviceable for this purpose, as thoy withstand insect attack bettor. 
As an example of tho attractiveness of thoso trap crops, it should be 
stated that about 50,000 beetles wcro collected for experimental pur- 
poses from such crops in a few days during 1918 at tho station of the 
Bureau of Entomology in Wisconsin. 
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THE USE OF INSECTICIDES. 
ARSENICALS USED WITH ASHES, DUST, OR PLASTER. 

A remedy frequently advised, when tho beetles occur on low- 
growing plants, is to dust tho majority of them with sifted wood ' 
ashes, road dust, or land plaster, and to spray or dust tho remaining 
plants with lead arscnato, zinc arscnito, or calcium arsenate. The 
beetles^ concentrato on tho sprayod plants, where they aro killod by 
tho poison; not always, howover, heforo they havo fod to such an 
extent that tho plants will bo more or less damaged. 

ARSENATE OF LEAD. 

Lead arsenate, which is in general uso as tho hast remedy for tho 
Colorado potato bcotlo and for chewing insocts generally, has been 
tested against tho striped cucumber beetle under different local and 
other conditions, and has proved tho most effectivo insocticido for 
this insect. Arsenate of lead, as is well known, adheres to tho plants 
better than Paris green; hence it is more useful where rains occur at 
the time of application. Where cucumbers aro transplanted, as is 
done in some States, tests should bo continued as to tho vahio of 
insecticides and fungicides combined, and of arscnato of lead alono, 
as a dip for tho plants before setting them out. It should bo used at 
tho woakcr strength at first and afterward, if found desirable, at a 
greater strength; not, howover, in excess of 2 pounds (dry or powder) 
in 25 gallons of water. 

Arsenate of load was used in 1907 at the New Hampshire Experi- 
ment Station, and later by the Bureau of Entomology at its stations 
in Indiana and Wisconsin, with the result that it gave the most effi- 
cient protection and injured tho plants of cucumber and squash least 
of any of the several preparations tried. A spray of 1J pounds (dry) 
has proved as successful as one of 6 pounds to 50 gallons of water. 

In connection with arsenate of lead sprays tho employment of trap 
crops is advisable. After tho plants of tho main crop begin to run, 
spray these with Bordeaux mixture, prepared according to the 4-4-50 
formula. 

Arsenato of lead has the following advantages over Paris green: 
(1 ) It contains less soluble arsenic and therefore is less harmful to young 
growing plants and when applied in the proper manner and at tho 
correct strength does not scorch them; (2) it adheres more strongly 
to tho foliago; (3) it is of greater value in that it leaves a white coat- 
ing on the foliage, so that its preseneo, or absence, can be determined 
readily after spraying. When properly sprayed, treated plants have 
tho appearance illustrated in figure 12. 
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The addition to tho spray solution of tho samo weight of soap as of 
tho arsonical used will rondor tho spray moro adhesive Tho soap 
may bo cithor rosin fish-oil soap or laundry soap, preferably tho for- 
mer. Tho formula is as follows: 

Arsonato of load (powder) pounds . . 3 or 14 

Soap for "sticker " do 3 or 1J 

Water, or Bordeaux mixture (2-4-50 formula) gallons. . 50 or 25 




Fiq. 12.— Cucumber leaves sprayed with Hordeaux-arsenato ol lead [or protection asaliist tho strlp«d 

cucumber beetle 



If tho pasto form of arsonato of lead is used, 3 pounds to 25 gallons 
of tho liquid is tho proper proportion. For small gardens uso two- 
thirds of an ounco, or 10 level tcaspoonfuls, of tho powder to a gallon 
of water. 

ARSENATE OF LIME. 

Arsonato of limo, or calcium arsenate, is somowhat less effective 
than oither lead arscnato or zinc arsanitc, according to experiments 
of tho Bureau of Entomology, but has given fair results in tho con- 
trol of tho striped cucumber booties and seems to bo loss distasteful 
to thorn than tho othor arsonicals. Tho booties feed readily on foli- 
ago treated with this poison, and in view of tho fact that several 
sprayings nwst bo applied, its lower cost means a considerable sav- 
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ing. It is employed at the rate of 1 pound to 25 gallons of water, 
and may be purchased ready mado from insecticide firms, or may be 
prepared at home as follows r 

In a suitable container, such as a 50-gallon barrel, place 28 pounds of clear stone 
lime. Dissolve 50 pounds of sodium arsenate in boiling water, and uso this solution 
while hot for starting the lime to slako. As slaking progresses add the remainder of 
tho solution, taking care not to drown the lime, and stir the contents of the barrel 
vigorously with a hoo or other implement, to secure an even distribution of the poison. 
Continuo tho slaking, adding more water as necessary, until a total of 13 gallons,- includ- 
ing that used in dissolving tho sodium arsenate, has been used. The slaking should 
bo active, to generato considerable heat and accelerate the chemical action. 

After tho arscnato of limo has cooled, a quarter-inch holo should be bored in the 
sido of the barrel, one-half inch abovo the surface of tho contents. The holo should 
then bo plugged, the barrel nearly filled with water, and tho contents again thoroughly 
stirred for about 5 minutes, in order to wash from the mixture the undesirable caustic 
soda formed in tho chemical reaction. The material should then be allowed to settlo 
over night, and the clear liquid on top drained off through the hole. This washing 
should bo repeated once or twice, after which the poison is ready for use. The formula 
as given should provido about 180 pounds of paste arsenate of lime, at a cost of about 
5 cents a pound. 

Ono pound of this paste to 25 gallons of water makes a satisfactory 
spray for the striped cucumber beetle. 

If kept covered with water and protected from freezing, tho paste 
may be preserved indefinitely. 

ZINC ARSENITE. 

Arsenite of zinc, tested as a remedy for tho striped cucumber beetle 
by'tho Bureau of Entomology at Plymouth, Ind., during 1918. and 
used at the rate of 1 pound to 40 gallons of water, gave nearly, but 
not quite as good results as arsenate of load applied under tho same 
conditions. As the cost of zinc arsenite is not materially less than 
that of arscnato of lead, at present quotations, there is no particular 
advantage in its uso. 

DRY ARSENICALS. 

Arsenate of lead and other arscnieals, alono or mixed with plaster or 
lime dust in the proportion of from 1-20 to 1-50 by weight, and 
dusted over the plants, effectually protects them in many cases. 
As a general rulo, however, spraying is more advantageous than 
dusting. 

Precaution to prevent poisoning. — Lead arsenate and other arseni- 
cals should bo properly labeled and tho word POISON should ap- 
pear on the package. All poisonous substances should bo kept 
under lock and key whore children can not roach them. 

Sprayers and all utensils employed in the preparation of load 
arsenato and other poisons should be cleaned thoroughly after use. 
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BORDEAUX MIXTURE. 

Bordeaux mixture, a combination of copper sulphate (bluestone) 
and stone lime or quicklime in solution, is a standard fungicide and a 
valuable repellent against certain leaf -feeding beetles. It also acts 
as a preventive of arsenical injury in spray mixtures. Its usefulness 
in the protection of cucumbers against the striped cucumber beetle 
warrants its employment in arsenical sprays against this pest. It 
may bo prepared, according to the 4-4-50 formula, for homo uso as 
follows : 

Provide two barrels, each of which should contain 25 gallons of water. Near the 
top of the water in one, suspend 25 pounds of copper sulphate in a burlap bag, allowing 
it to remain until dissolved. In the other slake an equal quantity of quicklime or 
stone lime. These form the stock solutions, in such proportion that a gallon of liquid 
contains a pound of the chemical. 

After thorough stirring, pour 2 gallons of the copper-sulphate solution and 10J gallons 
of water into a wooden container. In a similar container mix 2 gallons of milk of lime 
with 1 0J gallons of water. Pour these together, into the sprayer tank, through a brass 
wire strainer of not less than 18 meshes to the inch, thus making 25 gallons of Bordeaux 
mixture. 

If only small quantities of Bordeaux mixture aro required, the com- 
mercial package product may bo readily obtained from most seedsmen 
or druggists. 

In forming a combination mixture of an arsenical and Bordeaux, 
the latter is simply substituted for tho water and is used in exactly the 
same proportions. 

DIRECTIONS FOR SPRAYING. 

Two or three sprayings ordinarily will suffice for the overwintered 
beetles, and about the same number should be employed for the first 
new brood or generation. One or two sprayings for the second gener- 
ation, where it appears, also should be given. The first spray should 
be applied as soon as the plants come up, and the other applications 
should be made at intervals of about a week, and just as the beetles 
of the first new brood appear and those of the second. 

Applications of all poisonous preparations must be repeated when 
rainfall necessitates their renewal, until the plants havo obtained a 
good start or the insects have dispersed. Arsenieals alone are not 
generally to be relied upon when the beetles are exceedingly numerous. 
Ono reason for this is that the beetles avoid the poisoned leaves and 
attack new growth or parts of plants which havo not been covered 
completely by the spray mixture. 

For success with any arsenical, every part of the plant must be 
coated — tho upper and lower surfaces of the leaves and, above all, 
tho vines and stalks, especially at the base — because when the beetles 
are abundant their feeding has the effect of girdling the plants near the 
base, even an inch under tho surface of tho ground. 
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In caso Bordeaux mixture is sprayed or dusted on the plnuts ns a 
protection against fungous diseases, an arsenical should ho added. 
This protects the plants against leaf -eating insects in addition, at tho 
mere cost of the arsenical. 

SPRAYERS TO USE. 

For spraying against the striped cucumber beetle a compressed- 
air sprayer of about 3 or 4 gallons capacity (see fig. 13) is con- 
sidered tho best for uso in small gardens or in putehes of from one-half 
acre to 2 acres, and is suitablo even in somewhat large* fields, 
where labor is abundant and cheap. For larger fields, however, 
sprayers of tho wheelbarrow or barrel typo, handled by two men, nro 
preferable. Tho method of applying 
the arsenical with a wheelbarrow 
sprayer is shown in figure 14. 

In tho caso of tho small grower who 
supplies pickles for pickling firms, the 
expenso of a sprayer may seem exces- 
sive. If several growers will cooperate 
in tho purchaso of a suitablo sprayer 
tho individual expense will bo small, 
considering the advantago that will be 
gained. 

THE USE OF TOBACCO DUST AND 
LIME. 

Ono of tho oldest remedies, still in 
somewhat general practico and widely 
used by certain largo commercial 
growers, consists in sprinkling the 
plants, when tho soil is moist, with 

rcfuso tobacco or with a combination Fia . i3.Icom P r rS sed-air grayer standi,* , 

of tobaCCO dust and limo. Either sub- upright, showm* hose, nozzle, and other 

stance' deters tho beetles from laying •«**»■«>«■• 
their eggs at tho base of tho plant, at least for a few days, thus per- 
mitting the plant to make sufficient growth to withstand serious 
injury by tho beetles. Applications must be repeated frequently, 
especially if rain intervenes. In addition tho tobacco acts as a mulch 
to the plants and as a fertilizer, but even with theso tho remedy is 
not so valuablo as an arsenical. 

DUST OUNS. 

For dusting dry arscnicals or limo and tobacco dust nothing is 
better than a dust gun of a typo similar to that shown hi figuro 15. 
Crude dusters such as a perforated tin can or muslin bag at tho end 
of a polo can not bo recommended, as it is impossible to secure an 
even distribution of dust by such methods. 
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STIMULATING GROWTH AND KEEPING THE PLANTS IN GOOD 

CONDITION. 

Injury to tho crop may bo lessoned by stimulating growth through 
gonorous applications of manuro or commercial fertilizers and fro- 
quont cultivation, thus helping tho plants to outgrow attack. In 
parts of tho South ground fish or fish scrap is used as a fertilizer 
and is considered by many growers a usoful deterrent of this and 
other insoots attacking cucurbits. 

Froquent watering of tho plants, by irrigation or with a eart or 
hoso, is of great valuo, especially during dry weather when thoy are 
soon to bo wilting. 




Fia. J 4.— Spraying cucumbcis with Bordeaux-lead mixture by means of wheelbarrow sprayer. 



Tho plants should be oxaminod carefully from timo to timo and 
kept froo from tho melon aphis, squash-vino borer, and other insoet 
pests, as tho aggrogato injury to tho vines by theso posts renders the 
plants* much moro likely to succumb to tho attacks of tho cucumber 
beetlo and of its larvro at tho roots. 

PARTIALLY EFFECTIVE OR DOUBTFUL REMEDIES. 

Pyrethrum inseet powder, dusted on tho plants with a powder 
bellows, is a fairly succossful remedy when applied while tho dew is 
on. This insocticido, however, is entirely too exponsivo for uso on 
a largo scale. 

Naphthalono in tho form of flakes or "camphor balls" has been 
tested as a deterrent for this and other cucumber-feeding insocts, 
but as reports of results difTor it can scarcely bo recommended, espe- 
cially since tho presont cost is almost prohibitive. 



The Striped Cucumber Beetle. 



19 



Arscnito of lime or calcium arscnitc (not arsenate) can not bo 
recommended as a spray without tho addition of Bordoaux mixture, 
as it is likely to scald or burn tho delicato foliage of young cucumber 
and related plants. 

Land plaster or gypsum, as well as air-slaked lime, thoroughly 
saturated with kerosene or turpentine, was used as a repellent, with 
somo success. Tho vapor is supposed to bo particularly distasteful 
to tho beetles, but as this vapor disappears in a short time it can 
scarcely be depended upon, especially in cases of extreme infestation. 

Driving with air-slaked lime, a practice which was employed to a 
limited extent in tho 
control of this post, 
seems to bo in tho 
samo category. While 
tho booties can bo 
driven from tho plants 
with tho wind by dust- 
ing them with this 
preparation, they are 
likely to return, hence 
this can scarcely bo 
advised as a remedy 
of importance. 

Early and late 
planting are of no 
valuo in themselves, 
but are useful when 
combined with other 
measures, and em- 
ployed with special 
reference to tho local- 
ity where tho insect 
is injurious. Theo- 
retically, transplant- 
ing from frames or hot houses early in tho season will establish the 
plants so as to get ahead of tho bectlo, but in tho principal 
cucumber regions thcro is danger from frost and in many localities it 
seems to bo impossible to grow so early or so lato that attack by 
tho beetles can bo prevented, as tho beetles occur throughout the 
summer. 

USELESS REMEDIES. 

A number of proprietary remedies havo been tried out with poor 
results. Such substances as charcoal, soot, road dust, land plaster, 
saltpotcr, cow manure, and burdock infusion, supposed to repel tho 
booties, havo not boon effective, and helleboro is not a successful insco- 
ticido against tho striped cucumber beetle. 
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-Applying lime and tobacco dust with a dust gun in the con- 
• trol of tho striped cucumber beetle. 



REMEDIES IN BRIEF. 

Tho arsenates of lead and of lime are deserving of more ex- 
tensive use, that their value in control of tho striped cucumber 
beetle may be demonstrated fully under all possible conditions. 
Among other remedies which give tho greatest promise of success, 
preventives, repellents, and farm practice take a prominent place. 
To summarize, tho principal control measures are as follows: 

1. Protect young and choice plants in small gardens with 
coverings. These arc useful only if tho greatest care is observed 
to make them tight enough to keep out the beetles. 

2. Plant an excess of seed to scatter attack. This should 
always bo done. 

3. Practice clean culture in connection with trap plants, such 
as beans, gourds, and early or late varieties of squash and 
pumpkin. 

4. Spray with arsenate of lead, arsenate of lime, or zinc ar- 
senite, alone or in combination with Bordeaux mixture, beiug 
careful to cover every part of tho plant — both surfaces of the 
leaves, the vines, and tho stems. 

5. Keep tho plants free from other insects and from disease. 

6. Stimulate the growth of plants by manures or other fer- 
tilizers. 

7. Water tho plants in drought and in hot weather. 

8. Cooperate with neighboring growers of cucurbits. 

With tho exercise of good judgment in planting, and by com- 
bined effort among growers of cucurbits over a considerable tract 
of country in the use of such of tho remedies mentioned above 
as may bo best adapted to local conditions, tho total damage 
from tho striped cucumber beetle should bo greatly lessened. . 
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